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ARTICLE INFO ABSTRACT

This review was done to synthesize the existing evidence on the prevalence of various psychological morbidities
among general public, healthcare workers and COVID-19 patients amidst this pandemic situation. Systematic
searches were conducted in various databases and search engines such as Medline, Chinese national knowledge
infrastructure, Cochrane library, ScienceDirect, and Google Scholar from inception until 22 April 2020.
Newcastle Ottawa scale was used to assess the quality of included studies. We carried out a meta-analysis with
random-effects model and reported pooled prevalence with 95% confidence intervals (CIs).A total of 50 studies
were included in the review. Only seven studies (14%) had low risk of bias. Pooled prevalence rate of psy-
chological morbidities includes poor sleep quality (40%), stress (34%), psychological distress (34%), insomnia
(30%), post-traumatic stress symptoms (27%), anxiety (26%), depression (26%). Pooled prevalence rate of
psychological morbidities with respect to impact of event due to COVID-19 pandemic was 44% (95%CI-42% to
47%). The burden of these psychological morbidities was highest among the COVID-19 patients followed by
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healthcare workers and general population.

1. Introduction

Currently, the COVID-19 pandemic is in progress. Corona virus
disease 2019 or COVID-19, is caused by SARS-COV2, a virus strain
belonging to corona virus family (Rothan and Byrareddy, 2020). As on
25th April 2020, globally there were reported 2.7 million cases and 2
lakh deaths (Johns Hopkins Coronavirus Resource Centre, 2020). The
cases of COVID-19 were initially identified in China (World Health
Organization, 2020a). It was reported by Chinese Center for disease
control (CCDC) on January 7th 2020 as a novel corona virus strain (Li
et al., 2020). As there was rapid spread of disease to other countries
from China, World Health Organization (WHO) identified COVID-19 as
Public Health Emergency of International Concern (PHEIC) on 30
January 2020 (World Health Organization, 2020b). With further in-
crease in number of cases, number of deaths and the number of coun-
tries which affected globally, WHO announced COVID-19 as pandemic
on 11 March 2020 (World Health Organization, 2020c).

In case of any pandemic situation, prevalence of psychological
morbidities tends to be higher compared to normal situations
(Rajkumar, 2020). The present circumstances because of COVID-19

pandemic have generated increased worry, stress and fear among po-
pulation subgroups across the countries. Among general population,
there is widespread panic due to lack of knowledge on the situation
leading to misconception, misinterpretation, stigma and rumours
(IASC Reference Group, 2020). With increased spread of COVID-19,
almost all the affected countries have issued partial or complete lock-
down with the aim to adopt social distancing method and break the
chain of transmission. Hence, in addition to the disease, the measures
taken by the respective countries to fight against this pandemic has also
affected the livelihood of the people and this also may directly or in-
directly result in increase of psychological morbidities (IASC Reference
Group).

Whereas frontline health workers face problems due to increased
work load, intense working schedule and increased chance of getting
exposed to positive cases (Li et al., 2020). The most important sub-
group, i.e. the victims of the infection, face the fear of dying from the
disease, isolation from family, losing their job, facing discrimination
and getting stigmatized by the society (IASC Reference Group). All
these problems have in turn increased the fear of social isolation,
loneliness, fear of getting the disease and dying, staying away from
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family, anxiety, depression, stress, insomnia, sleep disturbances and
psychological distress. Thus, it is important to address the needs and
gaps in mental and psychological aspect of health in all sub-groups of
population (general public, health care workers and COVID-19 pa-
tients) (Li et al., 2020).

In order to understand the psychological needs and gaps, it is im-
portant to do a situational analysis of the current scenario by collecting
currently available evidence from various countries. Hence, we con-
ducted this review to quantify the prevalence of various psychological
morbidities among general population, healthcare workers and COVID-
19 patients amidst the COVID-19 pandemic.

2. Methods
2.1. Design and registration

We conducted a systematic review and meta-analysis of observa-
tional studies. The review protocol was registered on the international
prospective register of systematic review (PROSPERO) with registration
Number CRD42020182084. We followed the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA) checklist for re-
porting systematic reviews incorporating meta-analyses for reporting
our review (Supplementary Appendix 1) (Moher et al., 2009).

2.2. Inclusion criteria for studies considered for the review

2.2.1. Type of studies

We included research studies reporting the prevalence of various
psychological morbidities for the current review. There was no re-
striction related to study design or age groups. We included studies
irrespective of the setting in which the study was conducted or mode of
interview (online/offline). Full-text articles, abstracts and preprints
were included, while case reports, case series, review articles and un-
published data were excluded.

2.2.2. Type of participants

We included research studies conducted among general population,
healthcare workers (doctors, nurses or other paramedical staffs) or
patients suffering from COVID-19.

2.2.3. Type of outcome measure

Research studies reporting the following outcome measure were
included: stress, depression, anxiety, psychological distress, post-trau-
matic stress symptoms (PTSS), poor sleep quality, insomnia and impact
of event. Studies reporting any of the above outcomes were included
irrespective of the scale used for assessment.

2.3. Search strategy

Extensive electronic search was done in the following databases and
search engines: MEDLINE, Chinese National Knowledge Infrastructure
(CNKI), Cochrane library, ScienceDirect and Google Scholar.
Combination of medical subject heading (Mesh) and free text terms
were used for carrying out literature search. Complete details on the
terms used in the search engines along with the search results obtained
were provided in Supplementary Appendix 2. Search was conducted in
all the databases from inception to 22 April 2020 with no language
restriction for publication. The reference list of primary retrieved arti-
cles was checked to gather any relevant articles for inclusion in the
review and analysis.

2.4. Selection of studies
Two independent investigators (YK and RN) performed the litera-

ture search and screened the title, abstract and keywords. Full text ar-
ticle was obtained for relevant studies. Further screening of full-text of
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the retrieved articles was done independently by two investigators (YK
and RN) to select the studies satisfying the inclusion criteria. Any dis-
agreements during this selection process were resolved either through
consensus or consultation with third investigator (GKS). Quality of the
selection process was also monitored by the third investigator (GKS).

2.5. Data extraction and management

Primary investigator (YK) extracted the following study character-
istics required for the current review:

1.General Information: Author, study title, publication year, country

2.In Methods section: study design, study period, study setting,
study participants, sample size, sampling technique, diagnostic tool,
mode of interview, outcome assessment and statistical tests employed

3.In Outcome section: mean age, non-response rate and character-
istics, prevalence of stress, anxiety, depression, psychological distress,
PTSS, sleep quality, insomnia or impact of event

Primary investigator (YK) transferred these data into the software
STATA version 14. Data entry was double checked for correct entry by
the second investigator (RN) through comparison of data presented in
review and the primary articles.

2.6. Risk of bias assessment in included studies

Two independent authors (YK and RN) assessed the quality of all the
included studies using the Newcastle-Ottawa (NO) scale adapted for
cross sectional studies (Peterson et al., 2011). Two criteria (selection
and outcome) were used to assess the risk of bias. Following domains
were used for assessing the risk of bias under selection criteria: re-
presentativeness of the sample, justification of sample size, rate of non-
respondents and their characteristics and use of validated measurement
tool. Under Outcome criteria, assessment of outcome through in-
dependent blind assessment or record linkage was used to assess the
risk of bias. Each of these outcomes were rated as high (1 point) or low
(0 points) based on the quality of evidence and availability of in-
formation. Studies scoring more than or equal to 3 points were con-
sidered to have high risk of bias.

2.7. Statistical analysis

Meta-analysis was performed using the software STATA 14.2
(StataCorp, College Station, TX, USA). For each of the studies, standard
error was calculated using the reported number of outcomes and the
sample size. The function “Metaprop” was used for performing the
pooled analysis (Nyaga et al., 2014). To minimize the effect of ex-
tremely small or large prevalence on the overall estimate, Freeman
Tukey double arcsine transformation was done to stabilize the variance
(Nyaga et al., 2014). Final pooling of data was done with random ef-
fects model and reported as proportion with 95% confidence interval
(CD.

Evidence of between-study variability was assessed through fol-
lowing methods: Chi-square test for heterogeneity and I? statistic to
quantify the inconsistency. I> < 25% was mild, 25-75% moderate and
>75% was considered substantial heterogeneity (Higgins and Green,
2011). Since there was significant heterogeneity with respect to all the
outcomes included in our analysis (p<0.05), additional subgroup
analysis and meta-regression was performed to explore the potential
sources of this heterogeneity. Subgroup analysis was performed based
on the study participants (general population/healthcare workers/
COVID-19 patients). For meta-regression, the potential covariates were
country, diagnostic tool, study participants, sample size, and quality of
included studies. Multivariable meta-regression analysis was performed
by including the study-level factors with p value less than 0.2 in the
univariable model.

Forest plot was used to graphically represent the study specific and
pooled prevalence estimates for overall and subgroup analysis.



Y. Krishnamoorthy, et al.

Psychiatry Research 293 (2020) 113382

Records identified through database Additional records obtained through
g searching snowballing of articles
2
g (n=3598) (n=2)
=
3=
=
L
o]
]
N
)
2 Records excluded (n=3442)
'S
5 Different outcome (n=1324)
5 2 3
»n S _
Title, Abstract and Keywords screened Review articles (n=145)
(n=3600) Duplicates (n=1973)
Full texts excluded (n=108)\
Different study participants
Full text articles assessed for eligibility (@=5)
E (n=158) Not an original article
2 (0=56)
o
=2 Different outcome (n=47)
—_—
2 Studies included in quantitative synthesis
=]
= —
- (n=50)
=
| S

Fig. 1. Flow chart Showing the search stratege and selections of studies.

Publication bias was checked and graphically represented by funnel
plot and asymmetry of the plot was tested using Egger's test-value less
than 0.10 was considered as statistically significant publication bias
(Egger et al., 1997).

3. Results
3.1. Study selection

In total, 3,598 records were screened for their title, abstract and
keywords. After removal of duplicates, we reviewed 158 articles’ full
texts against our eligibility criteria for the possible inclusion in the
review. At the same, we reviewed the bibliographies of the retrieved
articles and found two more relevant studies. Finally, we analysed data
from 50 studies with 171,571 participants satisfying the inclusion cri-
teria (Fig. 1) (Bo et al., 2020; Cao et al., 2020; Cao et al., 2020; Chen
et al., 2020; Chung and Yeung, 2020; Dai et al., 2020; Du et al., 2020;
Du et al., 2020; Gao et al., 2020; Guo et al., 2020; Hu et al., 2020;
Huang and Zhao, 2020; Jiang et al., 2020; Jing et al., 2020; Jizheng
et al., 2020; Kong et al., 2020; Lai et al., 2020; Liu et al., 2020b; Liu
et al., 2020c; Liu et al., 2020; Liu et al., 2020d; Lu et al., 2020; Lu et al.,
2020; Lu et al., 2020; Mangin et al., 2020; Mo et al., 2020; Naeim et al.,

2020; Nguyen et al., 2020; Qi et al., 2020; Qian et al., 2020; Qiu et al.,
2020; Rossi et al., 2020; Sun et al., 2020; Tan et al., 2020; Tian et al.,
2020; Wang et al., 2020a; Wang et al., 2020a; Xu et al., 2020; Yi et al.,
2020; Yuan et al., 2020; Yuanhui et al., 2020; Yuhong et al., 2020;
Zhang et al., 2020a; Zhang et al., 2020b; Zhang et al., 2020c; Zhang &
Ma 2020; Zhao et al., 2020; Zheng et al. 2020; Zhu et al., 2020; Zhu
et al., 2020).

3.2. Characteristics of the studies included

Table 1 lists the characteristics of the studies analysed. Majority of
the studies (46 out of 50) were conducted in China and one study each
in Vietnam, Italy, Singapore and Iran. All the studies were cross-sec-
tional in nature and conducted during the period of COVID-19 pan-
demic. Most of the studies were conducted among general population
and healthcare workers (23 each in each group) and 4 studies among
COVID-19 patients. The mean age of study participants ranged from
30.6 to 49.9 years. The sample sizes in the studies varied from 37 to
52,730. Amongst the outcomes, majority of the studies reported anxiety
(31 studies) followed by depression (28 studies).
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3.3. Methodological quality of the included studies

We performed assessments of risk of bias for all the included studies
using NO scale and reported in Table 2. All the 50 studies had high risk
of bias related to representativeness of the sample as none of the studies
performed random sampling. Only 7 (14%) studies provided proper
justification for sample size, 13 (26%) studies reported the non-re-
sponse rate or their characteristics. All the studies reported use of va-
lidated measurement tool. Under the outcome domain, only five studies
reported independent assessment of the outcome as majority of studies
were conducted as an online survey and self-reported by the partici-
pants. Only seven studies (14%) of the included studies had low risk of
bias.

3.4. Prevalence of psychological morbidities amidst the COVID-19
pandemic

Table 3 shows the prevalence of psychological morbidities across
various subgroups during the COVID-19 pandemic. The overall pre-
valence of stress amidst the COVID-19 pandemic was 34% (95%CI:
20% —50%). Subgroup analysis showed that this burden was higher
among the general population (36%; 95%CIL: 5% —75%) compared to
healthcare workers (33%; 95%CIL: 19% — 50%).No studies have reported
stress among COVID-19 patients (Appendix 3.1& 3.2).

The pooled prevalence of depression was 26% (95%CI:
20% — 33%).COVID-19 patients had the highest burden of depression
(42%; 95%CI: 28%—57%) followed by healthcare workers (25%;
95%CI: 19% — 32%) and general population (24%; 95%CI: 14% — 36%)
(Appendix 3.3 & 3.4). The pooled prevalence of anxiety disorder amidst
the COVID-19 pandemic was 26% (95%CI: 21% — 31%).Here also, the
burden was highest among COVID-19 patients (37%; 95%CI:
19% —57%) followed by general population (26%; 95%CI: 20% — 32%)
and healthcare workers (24%; 95%CL: 16% —32%) (Appendix 3.5&
3.6).

The overall burden of psychological distress was 34% (95%CI:
27%—42%), and it was more common among healthcare workers
(41%; 95%CI: 19% —65%) compared to general population (26%;
95%CIL: 21% — 32%) (Appendix 3.7 & 3.8). The pooled prevalence of
PTSS was 27% (95%CI: 12% — 45%) with maximum burden in COVID-
19 patients (96%; 95%CI: 95% — 97%) followed by general population
(15%; 95%CI: 4% —31%) and healthcare workers (13%; 95%CI:
11%—16%) (Appendix 3.9 & 3.10). Poor sleep quality was prevalent
among 40% (95%CIL: 25% —57%) of the population. Maximum burden
of poor sleep quality was among COVID-19 patients (82%; 95%CI:
66% — 92%) followed by healthcare workers (43%; 95%CI: 28% — 59%)
and general population (34%; 95%CI: 12% —60%) (Appendix 3.11 &
3.12). The pooled prevalence of insomnia was 30% (95%CI:
12% —52%) with maximum impact among healthcare workers (37%;
95%CI: 32% —42%) followed by general population (7%; 95%CI:
7% —8%) (Appendix 3.13& 3.14). The impact of the COVID-19 pan-
demic affected the mental health of 44% (95%CI: 42% — 47%) of the
general population (Appendix 3.15).

3.5. Additional subgroup analysis

Apart from the study population, subgroup analysis was also per-
formed for online/offline version of study and country in which the
studies were conducted. However, it could be performed only for an-
xiety and depression as other outcomes did not have enough number of
studies to perform this analysis.

First, based on online/offline version of studies, there was no sig-
nificant difference in the pooled prevalence of anxiety as the studies
conducted through online survey had pooled prevalence of 25% while
offline studies had prevalence of 28% (Appendix 3.16). However, the
pooled prevalence of depression differed significantly as the online
version of studies reported high prevalence of 28% and offline version

Table 1

Characteristics of the studies included (N = 50).

Diagnostic tool

Sample size

Age group (in

years)

Outcomes reported

Study participants

Mode of interview
(online/offline)

Study design

First author and Country

year

S.N.

PCL-C

714

NA

PTSS

COVID-19 Patients

Online

Cross Sectional

China
Study

Bo 2020

1.1

PHQ-9

37

NA

Depression

Healthcare Worker

Offline

Cross Sectional

Study

China

Cao et al.,
2020a

GAD-7

7143

NA

Anxiety

General Population

Online

Cross Sectional

Study

Cao et al., China

2020a

3.2

612 SDS, SAS

Anxiety, Depression >18 Years

Healthcare Worker

Online

Cross Sectional

China
Study

Chen 2020

PHQ-9

69

NA

Depression

Healthcare Worker

Online

Cross Sectional

Study

Chung 2020 China

type ="Other"5.
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4357 GHQ 12

Psychological Distress 20-81 Years

Healthcare Worker

Cross Sectional Online
Study

China

Dai 2020

6.4

PSS, Beck Depression Inventory, Beck Anxiety

Inventory, Self-Rated Likert Scale
WHO-5 Well Being Index, GAD-7

134

Stress, Anxiety, Depression,

Sleep

Healthcare Worker

Online

Cross Sectional

Study

China

Du 2020

4827

Anxiety, Depression 18-85 Years

General Population

Online

Cross Sectional

China
Study

Gao 2020

SDS, SAS

NA 11,118

Anxiety, Depression

Healthcare Worker

Online

Cross Sectional

Study

China

Guo 2020

SAS

992

11-77years

Anxiety

General Population

Cross Sectional Online
Study

China

Hu 2020

10.

NA 7236 CES-D, GAD-7, PQSI

Healthcare Worker, Anxiety, Depression, Sleep

Online

Cross Sectional

China
Study

Huang 2020

11.

General Population

(continued on next page)
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Table 2
Risk of bias assessment for the included studies, N = 50.
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S.N. First author and year Representativeness Sample size justification Non-response Validated Measurement tool Assessment of outcome
1.1 Bo 2020 High High High Low High
2. Cao et al., 2020a High High High Low High
3. Cao et al., 2020a High High Low Low Low
4. Chen 2020 High High High Low High
5. Chung 2020 High High High Low High
6. Dai 2020 High High High Low High
7. Du 2020 High High Low Low High
8. Gao 2020 High High Low Low High
9. Guo 2020 High High High Low High
10. Hu 2020 High High High Low High
11. Huang 2020 High High High Low High
12. Jiang 2020 High High High Low High
13. Jing 2020 High High High Low High
14. Jizheng 2020 High Low Low Low High
15. KONG 2020 High Low Low Low High
16. Lai 2020 High Low High Low High
17. Li 2020 High High High Low High
18. Liu et al., 2020a High High High Low High
19. Liu et al., 2020a High High High Low High
20. Liu et al., 2020a High High High Low High
21. Liu et al., 2020a High High High Low High
22. Lu 2020 High High Low Low High
23. Lu 2020 High Low High Low High
24. Lu 2020 High High Low Low High
25. Mangin 2020 High High High Low High
26. Mo 2020 High High Low Low High
27. Naeim 2020 High Low Low Low Low
28. Nguyen et al., 2020 High High Low Low Low
29. Qi 2020 High High High Low High
30. Qian 2020 High Low Low Low Low
31. Qiu 2020 High High High Low High
32. Rossi 2020 High High High Low High
33. Sun 2020 High High High Low High
34. Tan 2020 High High Low Low High
35. Tian 2020 High High High Low High
36. Wang et al., 2020b High Low High Low Low
37. Wang et al., 2020b High High High Low High
38. Xu et al., 2020 High High High High High
39. YUAN 2020 High High High Low High
40. Yi 2020 High High High Low High
41. Yuanhai 2020 High High High Low High
42. Yuhong 2020 High High High Low High
43. Zhang 2020 High High High Low High
44. Zhang 2020 High High High Low High
45. Zhang 2020 High High Low Low High
46. Zhang 2020 High High High Low High
47. Zhao 2020 High High High Low High
48. Zheng 2020 High High High Low High
49. Zhu 2020 High High High Low High
50. Zhu 2020 High High High Low High

only 13% (Appendix 3.17). However, for both the outcomes, only 3
studies were available in offline version and more such studies required
to comment on this difference in outcome.

Based on the country also, anxiety did not show significant differ-
ence in pooled estimate (China=26%; Other countries=21%), while
pooled prevalence of depression was significantly higher among studies
conducted in China (29%) compared to other countries (11%)
(Appendix 3.18& 3.19).

3.6. Meta-regression

Meta-regression was performed for only two outcomes such as an-
xiety and depression as the other outcomes did not have sufficient
number of studies. First, for anxiety, we conducted univariable meta-
regression with individual study level factors such as country, diag-
nostic tool, study participants, sample size, and quality of evidence.
Multivariable meta-regression was performed with factors having p
value less than 0.2 which included country, diagnostic tool, study
participants and sample size. The adjusted model was able to explain

26.4% of the between-study variability and the model was statistically
significant (p = 0.02).

Second, for depression, univariable regression was performed with
the above-mentioned factors and only country, study participants and
diagnostic tool satisfied the criteria for multivariable meta-regression.
Here also, the adjusted model was significant and able to explain 20.5%
of the between-study variability (p = 0.03).

3.7. Publication bias

Publication bias was also assessed for only two outcomes (anxiety
and depression) as the other outcomes did not have sufficient number
of studies. There were no small study effects with non-significant
coefficient value for both anxiety (p = 0.83) and depression (p = 0.89).
This shows that there is a possibility of absence of publication bias.
Graphical representation of the test of publication bias was depicted
through funnel plot in Appendix 3.20 & 3.21. Funnel plot also showed
symmetric plot indicating the absence of publication bias.
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Table 3

Summary of findings among studies reporting psychological morbidities amidst the COVID-19 pandemic.
Outcome Number of studies pooled Pooled ES™ (95% CI) 2 Figure
Stress
General population 3 36% (5% —75%) NA Appendix 3.1
Healthcare workers 5 33% (19% —50%) 98.4% Appendix 3.1
Overall 8 34% (20% —50%) 99.7% Appendix 3.2
Depression
General population 12 24% (14% — 36%) 99.9% Appendix 3.3
Healthcare workers 16 25% (19% — 32%) 99.4% Appendix 3.3
COVID-19 patients 3 42% (28% —57%) NA Appendix 3.3
Overall 28 26% (20% — 33%) 99.8% Appendix 3.4
Anxiety
General population 15 26% (20% — 32%) 99.7% Appendix 3.5
Healthcare workers 16 24% (16% — 32%) 99.6% Appendix 3.5
COVID-19 patients 3 37% (19% —57%) NA Appendix 3.5
Overall 31 26% (21% —31%) 99.7% Appendix 3.6
Psychological distress
General population 3 26% (21% — 32%) NA Appendix 3.7
Healthcare workers 4 41% (19% — 65%) 99.8% Appendix 3.7
Overall 7 34% (27% —42%) 99.7% Appendix 3.8
PTSS
General population 4 15% (4% —31%) 99.8% Appendix 3.9
Healthcare workers 2 13% (11%—16%) NA Appendix 3.9
COVID-19 patients 1 96% (95% —97%) NA Appendix 3.9
Overall 7 27% (12% — 45%) 99.8% Appendix 3.10
Poor sleep quality
General population 4 34% (12% —60%) 99.5% Appendix 3.11
Healthcare workers 5 43% (28% —59%) 99.2% Appendix 3.11
COVID-19 patients 1 82% (66% —92%) NA Appendix 3.11
Overall 7 40% (25% —57%) 99.6% Appendix 3.12
Insomnia
General population 1 7% (7% — 8%) NA Appendix 3.13
Healthcare workers 4 37% (32% — 42%) 92.6% Appendix 3.13
Overall 5 30% (12% —52%) 99.9% Appendix 3.14
Impact of event
Overdll 2 44% (42% — 47%) NA Appendix 3.15

NA-Not applicable.
# Effect Size.

4. Discussion

This study found that globally the burden of mental and psycholo-
gical problems is an important health issue and more common amidst
this COVID-19 pandemic. Nearly half of the general public have re-
ported that there was a significant psychological impact due to COVID-
19 pandemic. Poor sleep quality (40%) was the most common problem
faced by the people followed by stress (34%) and psychological distress
(34%). The burden of psychological morbidity was highest among the
COVID-19 patients followed by healthcare workers and general popu-
lation.

In case of a pandemic situation, due to widespread occurrence of
disease and increased number of cases and deaths, it is common to
observe higher psychological morbidities in the population sub-groups,
but it has to be quantified. Similar situations with higher psychological
morbidities were also found in the past during the outbreaks of severe
acute respiratory syndrome (SARS), HIN1 influenza, Ebola virus,
middle east respiratory syndrome (MERS) (Brooks et al., 2020). There
was an alarming rise in the prevalence of psychological morbidity
among the patients compared to healthcare workers or general public
similar to previous outbreaks (Lee et al., 2007). More than half of the
patients affected with SARS, MERS or Ebola had at least one of the
many psychological morbidities such as depression, anxiety, stress or
sleep problems (Chua et al., 2004; Keita et al., 2017; Jeong et al., 2016).
Major factors responsible for such high burden among the patients are
the perception of threat, mortality level, food insecurity, stigma and
discrimination. In addition, as the COVID-19 has no definitive ther-
apeutic agent or vaccine, there is always an uncertainty on the outcome
among the patients which can further worsen their mental status. This
shows that the mental health needs to be an integral part of

rehabilitation of patients following the outbreak. There is also a
pressing need to enhance the preparedness and competence of health
care workers (including non-psychiatrists) to detect these problems
early. Further research is required to study long term mental health
sequelae amongst the survivors.

After patients, highest burden of psychological morbidity was found
among healthcare workers compared to general public. Previous sur-
veys during epidemics have also reported that healthcare workers have
significantly higher prevalence of psychological problems compared to
general population (Ji et al., 2017; Lee et al., 2018; Lin et al., 2007;
Styra et al., 2008). World Health Organization has informed that there
is severe shortage of personal protective equipment (PPE) around the
world, as a result of rising demand, misuse, panic buying and hoarding
(World Health Organization, 2020d). Therefore, healthcare workers
mental status depends on PPE availability to prevent them from getting
infected and infecting others. Without this, they will be at risk, and this
situation severely impacts their physical and mental health. Even in
settings with adequate PPE and intensive training before handling any
patients, still there is a possibility of getting disease. Apart from the
concerns related to personal protection, safety of their loved ones,
death of their own colleagues, excess working hours, worrying about
the domestic supplies, ethical concerns about rationing of ventilators
for the sick might exert a negative impact on their psychological status
(Menon and Padhy, 2020).

Apart from patients and healthcare workers, even the general public
have higher prevalence of psychological morbidities during this pan-
demic period compared to normal times. This was similar to the find-
ings in previous epidemics (Brooks et al., 2020; Liu et al., 2012). Stress
(36%) is the most common psychological problem among general
public followed by poor sleep quality (34%), psychological distress
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(34%), anxiety (26%) and depression (24%). Possible reason for such
high burden during pandemic period is the prolonged duration of
quarantine. Quarantine is an unpleasant experience among those who
undergo it. There is loss of freedom, separation from families and
friends, boredom, and uncertainty over their disease status. There can
also stressors related to finances, employment, fear and stigma attached
to the condition. Previous review on psychological impact of quarantine
during previous outbreaks have shown that there is significantly higher
prevalence among those general public who are under quarantine
(Brooks et al., 2020). The prevalence increased with increase in dura-
tion of quarantine. Hence, the potential benefit of introducing a large-
scale quarantine should be assessed along with possible psychological
consequences attached with it.

The major strength of the study is that we have tried to provide the
first comprehensive review on burden of psychological morbidities
during the COVID-19 pandemic. We also provided estimates stratified
based on the general public, healthcare workers and COVID-19 pa-
tients. Test for publication bias have found that there was no significant
bias in the current review. However, it could not be assessed for all the
outcomes owing to limitation of number of studies.

Our review has certain limitations. Summarizing and concluding the
prevalence of psychological morbidities with a single point estimate is
difficult because of the inherent heterogeneity. We have tried to over-
come this limitation by conducting subgroup analysis and meta-re-
gression based on study-level factors and thus, examined potential
sources of heterogeneity. There was lack of representation of studies in
countries other than China. Almost 90% of the studies included in our
review had high risk of bias mainly because of online mode of re-
cruitment and data collection. All the included studies have used vali-
dated screening tool to identify the psychological morbidity. None of
the studies used confirmation tool such as diagnostic and statistical
manual of psychiatric disorders — 5 (DSM-5) to confirm the diagnosis.
However, in such pandemic situation, it is the feasible way to conduct
studies as the direct contact and confirmation may not be always pos-
sible with all the participants.

In spite of these limitations, this review provides important baseline
information of various psychological morbidities suffered by the gen-
eral public, healthcare workers and COVID-19 patients amidst this
pandemic period. This will act as a tool for policymakers to develop and
provide guidance to the public. Rapid and effective risk communication
should be provided to the public, so that the negative effects of public
health measures taken during this pandemic gets neutralized. Both
general and medical supplies should be ensured. People under lock-
down should be advised about stress management and coping strate-
gies.

Healthcare workers deserves a special attention as the evidences
suggest that they can be negatively influenced by the stigmatizing at-
titudes from the general public. All the frontline workers should work
together to enact effective strategies to promote their psychological
well-being. During such outbreaks, support from the organization has
been proven to be effective in protecting their mental health. Hence, the
organization should make sure that they are adequately supported by
their staff members and colleagues. They should have a proper plan,
policy, and standard operating procedure in place for their workers.
Employer institution can arrange for quarantine facilities or accom-
modation for their staffs. They can also make a support cell, which will
provide a platform for workers to exchange and address their concerns,
normalize their feelings related to the stressful environment, share
helpful stress coping strategies, and discuss about the maladaptive re-
sponses.

COVID-19 patients face the maximum mental health trauma during
and after the course of their illness. Survivors of COVID-19 patients can
have a long-term impact on their mental health. Once the situation
improves in any particular region, survivors should be followed up and
evaluated for a longer period of time so that the negative psychological
consequences are kept in check. Comprehensive strategic plan to ensure
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good mental health should be developed. This should address beha-
vioural, social and psychological issues related to COVID-19. Hence, in
addition to the medical facilities, psychological services for patients,
family members, healthcare workers should be developed, im-
plemented and sustained.

Suicidal ideation can be a pressing concern with the growing pan-
demic across all the subgroups (Eddleston and Gunnell, 2020). Mental
healthcare services need a clear assessment and care pathways for
people with suicidal ideation, and training of staffs to support newer
ways of working. Digital training materials enables the staffs who have
not previously worked with people having suicidal ideation to take
effective role in helplines and mental healthcare services. Evidence
based online applications and interventions should be developed and
provided to support the people who are suicidal risk.
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